rium transfer. The advent of sub-50-f~ pulses allows us to exciie and monitor coherent vibrational motions that play an important role for the microscopic reaction mechanism. In this paper we report, we believe, the first observation of coherent nuclear motions during and after proton transfer in solution. Low-frequency motions in the first excited state of 2-(2'-hydroxy-5'-methylpheny1)-benzotriazole (commercial name: TINUVIN P, TIN) are directly observed in two-color pump-probe experiments with 25-fs pulses and a qualitative microscopic model of the reaction is presented.
In Fig. 1 the absorption band of enol-TIN as well as the fluoresence spectrum of the keto-type reaction product are shown. Pump pulses nearly resonant to the purely electronic So-S, transition at Xo, = 367 nm of enol-TIN start the proton transfer reaction (lower panel of Fig. 1 ). The resulting transient transmission changes are recorded by weak probe pulses at 740 nm either spectrally integrated or dispersed in a monochromator. TIN was dissolved in cyclohexane (c = 3 X M, 70 p m thick jet). The solvent contribution around delay zero resulting from cross phase modulation has been substracted as described in Ref. 1. In Fig. 2 we present time-resolved data at different positions within the probe spectrum. Such spectrally resolved data and spectrally integrated measurements (not presented here) show a decrease of transmission at early delay times, which is due to excited state absorption. It is followed by an transmission increase that is due to stimulated emission from the excited state of the keto type tautomer that is reached within less than 100 fs. The emission signal shows an oscillatory component that is particularly pronounced at shorter wavelengths (c.f. Fig.  3a) . The Fourier analysis of these oscillations in Fig. 3b reveals two prominent low frequency components around 250 cm-' and 470 cm-'. These values are very close to in-plane vibrational modes in the ground state of enol-TIN at 299 cm-' and 470 cm-' as known from resonance Ramanmeasurements.2 The 470 cm-' mode includes a geared in-plane rotational motion of the triazole and phenyl moieties of the molecule against each other, resulting in the strongest modulation of the distance between proton donor and acceptor. For a qualitative microscopic picture of the reaction, we present a schematic of the S, potential energy surface as a function of the N-0 distance that is modulated by the 470 cm-' mode, and as a function of the proton position (Fig. 3c) . The ultrashort pump pulse creates a wave packet at a position where the direct motion to the keto-type tautomer is hindered by a barrier. The slow motion along the 470 cm-' coordinate transfers the wave packet into a barrierless region where the motion along a high frequency mode leads to the formation of the keto-type tautomer.
*Institut f u r Medizinische Optik der Universitat
Munchen, Barbarastr. 16, Interference between different quantum processes opens a prospect of a new degree of freedom in the control of physical processesnot only by the intensity or the polarization of light, but also by the phase of light.1.2 SHG via photoinduced spatially oscillating electrostatic fields in glass was probably the first observed phenomenon where photocurrent resulting from interference between the one-and twophoton transition moments was involved.3-5 However, modulation of the total cross section of ionizing transitions resulting from quantum interference (coherent photoconductivity) has been observed only in atomic systems6 Here we report the first, to our knowledge, experimental evidence of coherent photoconductivity in solid state materials-observation of efficient second-harmonic generation in glass subjected to a strong external electrostatic field. The orthogonality of the wave functions in the cxcited state of the one-and two-photon transitions in centosymmetric media leads to the absence of coherent photoconductivity in glass. However, in the presence of a strong dc field (breaking inversion symmetry of glass) the wave functions in the excited state of oneand two-photon transitions are not orthogonal any more. This produces modulation of the total ionizing cross section and hence a corresponding modulation of the photoconductiv- QWJl Fig. 1 Time dependence of SH signal in a fiber when a voltage of 5 kV was repeatedly switched on and off. The length ofthe fiber is -25 cm, the superposition ofthe electrodes is -20 cm, and the distance between electrodes is -9 pm. Average pump power is -12 mW. QWJl Fig. 2 Dependencies of the maximum SH signal and time necessary to reach half of this signal on applied voltage when the voltage is switched on and off, respectively. ity. A spatially oscillating ohmic current induced by the applied field leads to a periodic screening of this field and appearance of QPM grating.
In our experiments we used Ge-doped fibers with built-in capillaries on both sides of the core, suitable for introducing wire electrodes. A modelocked and Q-switched Nd:YAG laser was used as pump source. When an electric field (-5 X loG V/cm) was applied we observed a strong increase of the SH signal followed by a gradual decay, together with the "echo" signal resulting from the recovery of the internal electric field (reduced to zero via ohmic conductivity) after switching off the voltage (Fig. 1) . The SH signal and the halfgrowth time increased and decreased respectively with the applied voltage (Fig. 2) . We achieved conversion efficiencies as high as 2% for peak powers of 1 kW, which is -10 times higher than in the experiments without electric field applied (Fig. 3) . We estimated the amplitude of x(') = IOpL4 m/V (which may be a record in the experiments on self-induced SHG in fibers), which corresponds to a modulation of -8% in the applied field. Our experimental results are in excellent agreement with the mechanism based on photoconductivity being dependent on the relative phase between light fields at frequencies 20 and o. It was recently revealed by use of a novel selective etching technique that the transverse charge distribution responsible for photoinduced second harmonic generation (SHG) in glasses is nondipolar at certain encoding regimes.' With use of this technique, the full charge distribution responsible for the x ' "~~ in glasses was directly measured both in the transverse and longitudinal directions in bulk borosilicate glassesl,z and in Ge-doped fibers.3 Thus the photoinduced selective etching technique has proven to be an indispensible tool for mapping charge in the study of SHGinglasses.
An effect that stiU needs to be understood is the threshold-like behavior of the x'2)eE growth as a function ofthe encoding intensitie~.~-~ Here, we present new results on the evolution of the transverse charge distribution across this critical intensity followed by a quantitative analysis of the x ' "~~ that arises from these distributions.
The bulk SK5 glass samples were optically encoded for SHG with use ofthe standard encoding scheme.' A Q-switched (125 ns) and modelocked (120 ps) NdYAG laser emitting at X = 1.064 p,m was used to pump a KTP crystal to generate pulses of copropagating 532 nm beam. The copropagating, collinearly polarized pulses of light were focused onto the sample using a 20 cm f.1. lens. During encoding, the average power of the green beam was set at 28 mW while the IR power was varied. The exposure time was fixed at 15 min. After the sample was exposed, the encoded regions were read-out with use of a PMT detection setup to capture the radiated SH output from the sample. The resultant data of the SHG signal generated from different IR preparation intensities is plotted in Fig. 1 and exhibits a sharp transition near PI, -100 mW.
After read-out of the second harmonic output, the sample was etched in a bath of 12% hydrofluoric acid solution for 10 min. The etched pattems revealed were then scanned with use of the atomic force microscope in the contact mode. The surface images of the etched pattems were high kequency flteredwth use of a FFT technique and were superimposed onto the threshold curve, as shown in Fig.  2 . The transformation of the charge distribution from a symmetric circular to an oblong pattem where the elongation is along the encoding beams' polarization axis immediately following the threshold point is clearly visible. Superimposed on Fig. 1 is the elongation parameter of the etch pattems observed. The data clearly shows that a discreet change in charge distribution takes place at the onset for efficient SHG. This provides a strong ewdence for light-induced extended transport as the leading mechanism behind this effect! A detailed quantitative analysis was performed on the etched patterns to calculate the relative x (~)~~~ The resultant values from the etched measurement were compared with the relative strength of the x (~)~~~ data obtained from the radiated SH signal and is shown in Fig. 3 . The dependence of the x(2)eff on encoding IR intensity from these two different measurements was found to be similar. 
